Reduced TNF-α response in preterm neonates is associated with impaired nonclassic monocyte function.
Premature infants are highly susceptible to severe bacterial infections. The impaired infection control related to the functional immaturity of the neonatal innate immune system is an important cause of infection. Different monocyte subpopulations have been described and functionally characterized. However, data from preterm infants are scarce. We analyzed constitutive monocyte TLR2, TLR4, CD163, and HLA-DR expression in preterm cord blood. We further investigated activation of the signaling proteins ERK1/2 and NF-κB in monocyte subpopulations after ex vivo stimulation with the bacterial TLR agonists LPS and lipoteichoic acid. The functional outcome of the stimulation was determined by the intracellular production of TNF. Furthermore, the phagocytic activity was measured via flow cytometry. TLR4 and HLA-DR showed a gestational age-dependent increase. However, activation of ERK1/2 and NF-κB was impaired in neonatal monocyte subpopulations after stimulation with TLR agonists. Accordingly, intracellular TNF was diminished in preterm monocytes, especially in nonclassic monocytes. Premature monocytes showed high phagocytic activity, with significantly lower acidification of the phagosome. The reduced functional response of nonclassic monocytes of preterm neonates appears to be part of the diminished early immune response to bacterial cell wall components and is likely to contribute to their susceptibility to bacterial infection.